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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a ferromagnetic 
tunnel joined head that enhances yield examined from 
reproduction output in a ferromagnetic tunnel head. 
SOLUTION: In a shield type magnetoresistance effect 
element using a tunnel joined element consisting 
essentially of a free layer 6, a barrier layer 5 and a fixed 
layer 4 as a magnetoresistance effect element, the 
uppermost and lowest layers of the tunnel joined 
element are made different from each other in pattern 
shape and the pattern area of the uppermost layer is 
made smaller. In order to form the layers, an element 
working step in the patterning of a tunnel joined film part 
is finished before the lowest layer of the tunnel joined 
film is completely patterned. 
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0, Cu. Zn, Y, Zr. Nb, Mo, T c . Ru, 
Rh, Pd.Ag.Hf, Ta.W, Re. Os. I 

r . Pt, Au. Si. Al, Ti, Ta. Pt, N 

1, Co, Re, V — ^ t1rZ>t?/\s—Zffaht£Z> 

[0 0 6 5] AflsWt-fi. Co/Ru/Co, CoFe 
/Ru/CoFe, CoFeN i/Ru/CoFeN 

i, Co/Cr/Co. CoFe/Cr/CoFe, C 
oFeNi/Cr/CoFeNi te^ti temffiX'b -5 C 
£ LTfi, FeMn, NiMn, I rMn. 
RhMn. PtPdMn. ReMn, PtMn. PtC 
rMn. CrMn, CrAl, TbCo, N i Mt. 
F e mtm, N i mtVot C o g£ffc^co?g£^, N i & 
ffcft* F e mbto<Di&'&y>. NiSWCoStt2 
JfHg. Ni«fc»/Fe|ift»2SB % CoCr. Co 
CrPt. CoCrTa. P t C o/j:t^ffl^6: 
T*#^> 0 P t M n t l< (i P t MnlCT i , V. Cr. 
Co. Cu. Zn. Y. Zr, Nb. Mo. Tc. R 
u. Rh. Pd, Ag. Hf. Ta. W. Re. Os. 
Ir. Pt. Au. Si, Al, Ti, Ta £8sJ[JD Lfc 

[o o 6 6 ] &mmt irii, ^b&>. geib^ 

UK. £fflt>6 0 Ti, V, Cr, Co. Cu. Zn. 
Y. Zr. N b . Mo. Tc, Ru, Rh. Pd. A 
g, Hf. Ta, W. Re. Os. I r. Pt. Au. 
Si, Al, Ti, Ta, Pt, Ni, Co, Re, V 
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teZtlhtT'i^ V. Cr. Co. Cu. Zn. Y, Z 
r. N b . Mo. Tc, Ru, Rh, Pd, Ag. H 
f. Ta.W. Re. Os. Ir. Pt. Au. Si. 

Al. Ti. Ta. Pt, Ni. Co. Re, VcOg^fc 

[oo6 7] t^ir. b7^?,bi 1 ^{xmrnz^ctzw 

&<0&^y K©ft*ttftf1?**W«r»-t-. Hi 2 (A) 
-(1)1*. 19 1 ic^UfcSSiBSte h ^*/MR-&SR^2 0 
70 oM^«T*fc6, Ifi4 0±l:T->"A'Kl, T 

[0 0 6 8] ^^li;xfy^PRWU 

h^*/M*fr** (MTJ) , ±mfii9^^fllUfc^ 

tc, pr«u ^yri5*r-;yy^LAc, ^co 

[ 0 0 6 9 ] 013 (A) - (H) {£, H 2 

Wh. i*4 0il:T>"-/i'KK Tmffi2, &a 

ith^s^ (mtj) 2 0, ±mm9 zmfrMfc-r 

S y >-^Ufcmt-P Rl^^^-T6 0 

[0070] ic, pr^mi, ^wr^iMi 

Lfctfc. y7ht7f^o JEK, *fe»/BSr/S8tU 4r S 

(CMP) 9*6»Ji8 

114 (A) — (H) fi, H 3 Ktj* L^SfiBStt h V 

[0 0 7 1 ] EP*>. ^ft4 0 ±(CT>-/W K 1 . T@j^ 
2, SaiBtt h^/ug^ (MTJ) 2 0ftBfc»iJt 

So ^^ic^ry^PR^ifijct, ^<yrig5^x* 

HSU U7h^7t5 0 II:, PRWUfeSB^ 

S*T**fe»JBffi*:A:*>ttU Jl->-/u K^MtS, 
[ 0 0 7 2 ] ft, El 4 (w^Sixx^5A*«l-J»*t-5i!! 

6 0 X, Hll 5 (A) - (F) fi. H 5 \Z7jk Ltz&m& 

*4 0±l:T->-^Kl, T'&&2, 5*«tth^-*/u» 
-& (MTJ) 2 0, #ffi»0W® 1 1, T*/§ 7 £ 

I^i^t^c ^(Dli^ry^PR^iF^L, 

y ^ ht7t5 e 

[0 0 7 3 ] X. *MrftWiz]fc\,*x&. TSS^Bfflt 
5<7 ^ci"5 0 ftlc, *»W«ose»ff4^y KXOTftBti/ 
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[0 0 7 4] roBR±JB->-/PKKfcT»*ttR4:«:* 

liafettfil:»j«t6^i:-e, f^J — h 9 s> * in WW lift 
B*«t>**-CS*. K«:*?«r^lcaDXU 

[0 0 7 5] il 7 tt^W^KftfietSft**^*^^ 

^-iSrife5ifi5 2±i:, K5 1*5 J: WE* 

LX^^^fT^o I5»«E»:5 3tt|fiI<EU ^jyM7-f 
^-«l5»Kft:5 3<7>±Sr, 0. 2 M m£AT<7>?S£, *> 

9, K5 1 ttE*«fl5:5 3*cE«$tufc««W 

[ 0 0 7 6 ] WTl:, *»nic«6StK3&fSf9E h^/P 

1216 O«ig<0— Ktftfilt Lfco :wihy^^fli 
£ L"CI±* Ta (3 nm) /Pt46Mn 5 4 (25n 
m) /Co90FelO (5) / R u (0. 9) /Co 
90Fel0 (5) /Al (2 n m) /Co90 

FelO (2 nm) /Ni82Fel8/ (8) /T a 
(3 n m) Srffll^fc. 

[oo7 7] iiMi:ii2 5ot:, smmnm&mz 
f&mu$<Dmfttnm.&-tz>Jjfa^ s o o o e (omR&m 

ADLooffo^ K*«/£^5#«*£ LTJ*J£AT 

<Ofcco&JfH>fc 0 Si*— *S 2m^)7^f y^±{:7^ 
5 1 0 M mSIJg LtztytD&l&m Lfc 0 
[0 0 7 8] T->- KJH — l/im^Co65Ni 
1 2 F e 2 3 (MjSgJi a t %, J£ATP3 IS) 
Tlil-Ta (5nm) /A u ( 6 0 n m) /T a 

^V^/UNo : 12: 
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( 5 n m) 

lISI-Ta (5nm) /A u ( 60nm) /T a 
( 5 n m) 

±*> — K® — JSS 1 MmCDCo89Z r4Ta4Cr 
3 

*6aJB-JSS 2 0 n m<D7;^;t 

T C r (lOnm) /Co74. 5Crl 

0. 5Ptl5 (3636nm) 

Xfc 5 >T ^PI U CoCrTa»ilir- 

**rE*f5£Lfc 0 rofig, h 7 y ^*gte3 |i 

nu S^i^^^rt ^T'fiO. 2 ^ iru WtJ+\L^ V y y Z 
(■(2 2 /i m<t Lfc G 
[0 0 7 9] KSf50=r-</ua5^^F(0^^ 
hl/^h9ftlgll2 5 0t, 2B#ra£Lfc 0 COX 

K»*5J:tJR|B«^y KSflffrS^T^K. 2 0 0t, 5 

[0080] r (ommmmm\zj: z>~7 d -mvmitmg, 

tbtefrofro ±iaof^^Ng^io^T 1 omco^y K£r 
ffr*Lfc 0 ^^Of^^^(i3. OkOe, MrTIJO. 
35memu/cm 2 <t Ufc Q KffL^y KftffiP 

[0 0 8 1 ] ^^ai^*i3. lmV^^l>t^t 
^://^»T- 1 a^ttfcofctf*. 1 OiHtf) 5 9<B£T*rt: 
W£ttJ*J&MSfc A/^-^n-e*>ofc 0 ££oT. ^y K £ L 

[0 0 8 2] 

1456789 10 



^^tti^J(raV) : 000000 3. 100 0.4 



[0 0 8 31 SSMtici^asot, SB^MOjlfcMjJ®* 
/S8£e3w(&#<t isu^-rs^fti;: 5 0 0 O e (omft&ft 

<04rffl^fe, h>-*/M»*IH Ta (3nm)/Pt 

46Mn54 (25nm) /Co90Fel0 (5) / 
Ru (0. 9) /Co90Fel0 (5) /A 1 gKb42/ 50 



(2nm) /Co90Fe 10 (2nm) /N i 82F 
el8/ (8) /Ta (3nm) £{£#| 0 

[0 0 8 4] S*-SS 2m^)7/^^J:l:7/^;t 
«: 1 0 /x mSil Lfct><Z>Sr«ffl. 

T^>~/^ KB — ff$ 1 M mOC o65Ni 12Fe23 

(Mfia t%. J^Tf^C) Zi&m o 
Tiffi-Ta (5nm) /A u ( 6 0 n m) /Ta 
( 5 n m) 
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ilil-Ta (5nm) / A u ( 6 0 n m) / T a 
( 5 n m) 

KJB — 1 /z m<OC o89Zr4Ta4Cr 

3 

*6&J§-J??S 2 0 nmOT/l-^ 

jg^-f T*B—C r (I0nm)/Co74. 5Crl 
0. 5Ptl5 (3 6 nm) 

X*5j:tf*7>r*'aniU CoCrTa^lftiCr- 
[0 0 8 5 ] ClcOf^ h 7 ^^Sli3 ^ m, & 

hU-^^ h^blgll2 5 0t, 2H#ffl£Lfco 

SiSb**^-^: UTiEL<«if^L*<<Co>5:60-e % m$L^ 
y KSifcJ: U<iE»^;y Kttf^*»T*ir % 2 0 0t, 5 
OOOeflWtU lB#Pfl<a««f»&Jl*fTofc 0 

[0 0 8 6 ] co^^^^tc £6:7 y -m^mt^M, 

(1) -^^^/U^/U—^A^^^ 
i^V^/PNo : 1 2 3 4 5 

WfettS^F (raV) : 2.8 0 2. 9 3. 0 0. 1 

(2) -^V^/U^/U-^B 
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JX**»ofc. ^^^^^^(13. OkOe. M r Tli 
0. 35memu/cm 2 t Lfc, £CDBK. Sfc^tt h > 

±.<DC o90Fel0 (2nm) /Ni82Fel8/ 
(8) /Ta (3nm) JgcT^ffo fc* V^yU (IhV^ 

(2nm) /Co90FelO (2nm) /Ni82F 
el8/ (8) /Ta (3nm) 1^:^ y>^Lf:fy 

[0 0 8 7 ] A. Bl^-ftLCD h^/MS-friR^ 

[0 0 8 8 ] »J^«S*S:£JlT(-^i- 0 U-VyOi^/u-:/ 
A^^^te, l 0M(O*)-Z/7>;i>^ 7 m~£X~teH&ktiM)> 
2. 8mVi*J<, Stffl»^P>a^B*ys7 0 
%-e&o/c 0 — *^^/u^/u-^B(D»^tt, 10 



6 
3. 2 



7 
3. 1 



8 
3. 3 



9 
2.8 



10 
0 



S^tfcJ^(mV) : 
(3) (J 



1 

3. 1 
(%) 



3 
3.2 



4 
2. 9 



5 
3. 0 



6 

3. 1 



7 

3.4 



8 

3. 1 



10 
0 



1 0 



(ff£ai^2. 8mV^±) 

[0 0 8 9] iMi(;ii2 5 0t, 5B$Pfl(OSft«!fa«: 
^RIB«FO«#t fiI^t6^fS]l: 5 0 0 O e (7)^#^fn 
JlDlooftofc, — ;y Ktf>#«fifcg*£ ItMT^t 

h V^^tS-^IB T a(3nm)/Ni82Fel8 40 
/ (8) /Co90FelO (5) / R u (0. 9) / 
Co90FelO (5) /A 1 Btffcift ( 2 n m) /Co 
9 0 F e 1 0 (2 nm) /Pt46Mn54 (25n 
m) /T a (3 n m) £{£ffl 0 

[0 0 9 0] I(|£-JSjf2m07/^y^ll:7/U*t 
* 1 0 /i m©ii LfcfccoSrttffi. 

T'>- 1 m mCOC o65Ni 12Fe23 

TSH-Ta (5nm) /A u ( 6 0 n m) /T a 
( 5 n m ) 50 



7 0 8 0 

ItSB-Ta (5nm) /Au( 6 0 n m) /Ta 
( 5 n m) 

±i/-/U KJB -SS 1 m m^C o89Zr4Ta4Cr 
3 

8il-J?$ 2 0 n m(D7^;t 

r*JB— C r (10nm)/Co74. 5Cr 1 
0. 5Ptl5 (36nm) 

T^rt y L 

^co— y KSria 1 6 9 <CSS»S^— Klcflp 
X*3j:tf*7>f *7lDXU C o C r T a HfriCr- 

[0 0 9 1] rcofig. h y yP^VXZ » m, 2? 

^^^t^llO. 2/im, £&^j£<^ h 7 •y^tgti 2 
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titffr&mi-t LTXL<Ebf£L#<^ofcCQT\ 

[0092] «fc 6 7 y -Jg <omt^B 

0. 35memu/cm 2 £ L/c 0 SfifiStt h V 

T% 1~^t>*?A I $Hfc$> ( 2 n m) /C o 9 0 F e 1 0 

(1) ty//i/^-yc^)i^ 

ih^^/UNo : 1 2 3 

??£tib*(raV) : 3. 1 

(2) ^©£9 (%) 
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(2nm) /Pt46Mn 5 4 (25nm)/Ta (3 
n m) /g£r ^ y Lt^^y/is Wsy/isy/u—y 
C) SrKflsLfc. 

[0093] v>*jvfe&m*&m&^zm<ooib&±. 

io e*9as6 o%-e*>!?. Wloi o%^^^<±ie]o 



3. 2 3. 1 



4 
2.8 



5 
2.4 



6 

2. 1 



7 
2.8 



8 
2.5 



9 

3. 1 



10 
2. 1 



m±mi32. 8mVJ^_L) 

[0 0 9 4] SlMi{I{i2 5 Ot, 5B#Pfl(^jR«iaS: 
ttiS35i"S*|fiJ^ 5 0 0 O e <d^#£ep 
JDLoofTofc, -v ^ Ktf>#«/8g3lt£ UTttfiAT^fc 

h^-^^S^BM T a (3nm)/Pt46Mn54 
(25nm) /Co90FelO (5) /Ru (0. 

9) /Co90FelO (5) /A! g£{t:4£j (2 n m) 
/Co90FelO (2nm) /Ni82Fel8/ 
(8) /T a (3 n m) £{£ffl 0 

[0 0 9 5] 2 m<DT y ? ±_\Z.T /V 30 

T-> — KJB— iSS l/imOCo65Ni 12Fe23 

OB/Stta t%, J£JIT[W)C) £f£fl! 0 
TiUl-Ta (5nm) /Au( 6 0 n m) /Ta 

( 5 n m) 

iSll-Ta (5nm) /Au( 6 0 n m) / T a 
( 5 n m) 

Jt-/ — A* KJf-/££ 1 mOC o89Zr4Ta4Cr 
3 

2 0 nmOT/l^ ^ 40 
T *J1—C r (10nm)/Co74. 5Crl 
0. 5Ptl5 ( 3 6 nm) 

y KSriai 6 CO J: -3 *SE«SSfe— y KKflD 
I*3j;tf;*7-f ^ADXU CoCrTa»ll:f- 

[0 0 9 6] flSSii* h7 5/*ffll*3 /i m, 3? 50 



10 6 0 

£&^3rir S/^flO. 2/im, ^ h 7 ^ * ffi J± 2 

h U>>* hKffcXStt 2 5 Ot, 2Btr H UL/: 0 COX 
s/ KflS*5J:tf8e»^:y K»f^J«»T«^. 2 0 0t, 5 

[0097] : c7)f i^ii: j; 5 7 y -ioifb^g 

0. 3 5 m e m u/ c m 2 <hLfc 0 CCD^, h V 

±.<DC o90FelO (2nm)/Ni82Fel8/ 
(8) /Ta (3nm) M (KZh'ffo it * ^^yU (U-V:/ 

/u^/i — ^d) , &t*'<y tji^-c, tftfctA i tft 

*& (2nm) /Co90Fel0 (2nm) /N i 82 
Fel8/(8)/Ta (3nm) l^O^Lfct 

fc>*bTa (3 nm) /Pt46Mn54 (25nm) / 
Co90FelO (5) /Ru (0. 9) /Co90F 
e 1 0 (5) /A 1 (2nm) /C o 9 0 F e 1 

0 (2nm) /Ni 82Fel8/ (8) /Ta (3n 

^F) , ^^^FlcM-^TTlftJB^T^^^-^ 
[0 0 9 8] DRXfE<Dm&tes h^^/U^iB^Srfi} 



(13) «M8 2 000-163716 
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[0099] fflij^jn, }s&xfi*:ti : eth<D®&<nn±a ?^-7FRv<G<DM&tei£mik*)&m&wbmm&-e 

(1) f y^^/u-ZD^f^ 

I^V^yUNo: 1 2345678 9 10 
S^tfcl^l(raV) : 2.9 3. 2 2. 9 2. 8 0. 2 3. 1 2. 9 3. 1 3.1 2.1 

(2) f-^^^/l—^E<7)^ 

l^^/UNo: 1 23456789 10 

^^tH^(raV) : 3.1 2. 8 2. 9 3. 2 3. 1 2. 9 3. 2 3. 1 2. 4 0 

(3) ^^/i^/u-^f <nm& 

-V-^y/UUo: 1234 56789 10 
H^tfj^GnV) : 2. 1 0 0.2 2. 8 0. 1 0 3. 3 0 0. 1 0 

(4) fyy/u^/u-yG^^ 

i^>^/UNo: 123456 789 10 
^^tH^CraV) : 2. 8 0 0 0 0 0. 1 0. 1 0 0 0 

(5) &m*<o (%) 

2£5fc^ D E F G 



(W±mt)2. 8mVJ£Jt_h) 10 

[0 10 0] fl»SC(j:2 5 0t, 5 0£FalOj|^Jl£ 
/*HgB#^^£teiE2£ih£;£ft^ 5 0 0 O e Efl 

h Ta (3nm)/Pt46Mn54 

(25nm) /Co90FelO (5) /R u (0. 

9) /Co90Fel0 (5) /A 1 g£fb$3 (2 nm) 
/Co90FelO (2nm) /Ni82Fel8/ 
(8) /T a (3 nm) £{£ffl 0 

[0101] Sft:--'J?£ 2mOT;^y^±(:7;^;t 
£ 1 0 fi mffim L/c^<£>£{£fflo 

"F*> — /I" Kfl-SS l|*mOCo6 5N i 12Fe23 

(»/*«: a t%, J^TIB]^) £{£ffl 0 
Tlil-Ta (5nm) /A u ( 6 0 n m) /Ta 

( 5 n m) 

±3t&J3— Ta (5nm) /A u ( 6 0 n m) /Ta 
( 5 n m) 

±*> — KJB—J9 ^l/imC0Co89Z r4Ta 4Cr 
3 

*6SJB-J5£ 2 0 n mCDT/ts^-r 
i^7Xg-Ba7x70 (50nm) 



80 70 20 10 

[0102] Z(D\m. h 7 y^«li3/i m. # 

hL/y^h«Il(i2 5 0t, 2B#BU£Lfc. COX 
y KttiS.fclMB*'^ K«f^J«»T»l^, 2 0 0t, 5 

[0103] ~ (ommm&mc xz^v —m<omit?&B 

0. 3 5rnemu/cm 2 t L/c 0 »h> 

-t^Jg^fjgco * y v^dis^-Wb^s '<y TJ§CD 

±<7)C o90FelO (2nm) /Ni82Fel8/ 
(8) /Ta (3nm) CO^-ff o /c > ^/U (-fr^:/ 

/u^/i — t"h) . a^<y TJB*-e, t^b^A 1 ^ 

40 4£)(2nm)/Co90FelO (2nm) /N i 8 2 
Fel8/(8)/Ta ( 3 n m) 6 * S y L fc^ 

frhT a (3nm) /Pt46Mn 5 4 (25nm) / 
Co90FelO (5) /Ru (0. 9) /Co90F 
e 1 0 ( 5 ) / A 1 Rffcfe ( 2 n m) /C o 9 0 F e 1 
0 (2nm) /Ni82Fel8/(8) /Ta (3n 



(14) 
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[0104] HRt/ioa^ii, h^*/istg&m*&m 

f-^wmfcmcX'hZo ^tbftKD'^^y'/ui: i o<H 

(1) If^/U^Ol ^H<Dm& 

y-^^JWo: 1 2 3 

??£:tB*KmV) : 2. 4 3. 1 3. 1 

(2) -tJ-V-^l^U— ^ I <Dm& 
•V-^y/Wo : 1 2 3 

^ttJ^(mV) : 3. 0 2. 9 2. 5 

(3) ^-^y^^JU-y J 0*<a» 
^Z^/UNo : 1 2 3 

^^tti^(njV) : 0 0 0,2 

(4) fy/y^/^/K^ 
1^://UNo : 1 2 3 

^^tH^l(mV) : 0. 1 0 0. 1 

(5) ^©£9 (%) 



4 
3.0 

4 

3.4 



4 
2.9 
i& 
4 
0 
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[0105] fuSffSm, texxf^ti^tivm&^wzLm 



5 
3.3 

5 

3. 1 



6 
2.8 

6 
3.0 



7 
2.8 

7 
2.8 



8 
2. 5 

8 

2.8 



9 

3. 1 

9 
0. 1 



10 

2. 1 

10 

2.8 



5 
0. 2 



6 
0.2 



5 

3. 1 



6 
0. 1 



7 
0. 1 



H 



8 
0 

I 



8 
2.4 

9 
0 



9 
0. 2 

10 
0 

J 



10 
0. 1 



K 



(H^ttJ* 2. 8 mV^_L) 1 0 
[0 10 6] IMSCIi2 5 0t, 5^^1^r 

i«fliBS<&flm£ttitt£i-5;frrajK 5 o o o e <7}££^£rEp 

h V^/Mg-fi-IK Ta (3nm)/Pt46Mn54 30 
(2 5 n m) /C o 9 0 F e 1 0 (5)/Ru (0. 
9) /C o 9 0 F e 10 (5) /A 1 UMbfe (2 n m) 
/Co90FelO (2nm)/Ni82Fel8/ 

(8) z&m, 

[0 10 7] mfc~m£ 2 mCDT sis?- y f ±.IZT Jl> * -t- 
£ 1 0 /i mgfJS Lfc<btf)£{£ffl 0 

"F "> /U 1 mOC o65Ni 12Fe23 

TtSi-Ta (5nm) /A u ( 6 0 n m) / T a 
( 5 n m ) ^0 

iiill-Ta (5nm) /A u ( 60 n m) /T a 
( 5 n m) 

±*> — /U KJB — J?£ lMinC0Co89Zr4Ta4Cr 
3 

2 0nm(O7yU;t 
^<^7Xg-C r ( 1 0 n m) /C o 7 4 . 5Crl 
0. 5Pt 15 (36nm) 
WJag-Cu (1. 2nm) 



1 0 



1 0 



7 0 8 0 

rco— -x K&E 1 6 co J; 5 -x Klein 

I*Jct^7^^DlU, CoCrTa^ffif|:±(lT- 

[0108] a=^^h7y^gll3Mm, § 

#i^^^r-y ^^(10 . 2 *z iru W.Zh^Zh V y y $ 

^H^«*5j:u 5 ia^-r'5Bo«^*i6]^[nHsu. m^m 

tii$)%:m*t LTjEL<ttf^L<C<*oJt<DT-. 

KS5:fcJ:tfiEg*^;x KSM»TSl:> 2 0 0t, 5 

[0 10 9] CO»BatJR«!f3S{cJ:-6 7 y-BcoK^kSS 

ixft^ofc. flt»0««*tt3. OkOe, MrTtt 
0. 35memu/cm 2 £ Lfc c -C0[^, h V 

_hCDC o90FelO (2nm) /Ni82Fel8/ 
(8)/Cu (1. 2 nm) /C r ( 1 0 n m) /C o 
74. 5Crl0. 5Ptl5 (36nm) JgcD^fTo 

n rn) /Co90FelO (2n 
m) /Ni82Fel8/(8)/Cu (1. 2nrn) 
/C r ( 1 0 n m) /C o 7 4 . 5Cr 10. 5Ptl 
5 (36nm) J§£ ^ x 1 > ^ L If > >Ou (-fr^/U^ 
/U~^M) , TlS®*T-r<f^*>Ta (3nm) /Pt 



(15) 
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46Mn54 (25nm) /Co90FelO (5) / 
Ru (0. 9) /Co90FelO (5) /A 1 
(2nm) /Co90FelO (2nm) /Ni 82F 
el8/(8) /Cu (1. 2nm)/Cr (lOn 
m) /Co74. 5CrlO. 5Ptl5 ( 3 6 n m) 

[0 110] L&TJ*M h^/Ug^^« 

(1) f y/;u^/u-yL(7)^ 
i^V^/UNo : 1 2 3 

If^Hi^CraV) : 1.9 2. 9 2. 9 

(2) •*)- > V/^—yWKD WjS 
^Z/r/zPNo : 1 2 3 

^^tH^)(mV) : 2, 8 2.8 2.9 
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